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A 12 year-old boy presented with right lower abdominal and groin pain. Intraoperatively, he was found to
have acute appendicitis associated with a strangulated Meckel’s diverticulum, or Littre’s hernia. Both the
appendix and Meckel’s diverticulum were resected laparoscopically while the inguinal hernia was
repaired four months later. We present an uncommon ﬁnding of a strangulated Littre’s hernia discovered
concurrently with acute appendicitis. The presentation, management and review of the literature of this
condition are discussed.
Published by Elsevier Inc.A Meckel’s diverticulum is a relatively common gastrointestinal
congenital malformation caused by the failure of omphalomesen-
teric duct obliteration during the 5th week of gestation [1]. When
symptomatic, a Meckel’s diverticulummay present with a variety of
complications including bowel obstruction, intussusception, diver-
ticulitis, bleeding or as a Littre’s hernia [2]. The incidentalﬁndingof a
Meckel’s diverticulum associated with appendicitis is well-known,
but the occurrence of a strangulated Littre’s hernia with acute
appendicitis is extremely rare. We present a case of a strangulated
Littre’s hernia discovered during a laparoscopic appendectomy.1. Case
A 12 year-old boy presented with a two-day history of right
lower quadrant abdominal and groin pain not associated with fe-
vers, nausea or anorexia. He was previously healthy without any
signiﬁcant medical or surgical history. On physical examination, his
vital signswere normal and he had right lower quadrant tenderness
to palpation with localized peritonitis. No inguinal bulges were
palpated however he also endorsed right groin tenderness to
palpation. An ultrasound was obtained demonstrating a non-
compressible blind-ending tubular structure consistent with acute
appendicitis.
He was then taken to the operating room for a laparoscopic ap-
pendectomy. A strangulated right inguinal hernia was identiﬁedBY-NC-ND license (http://
þ1 619 532 7673.
Ignacio).
Inc.containing tissue originating from the antimesenteric border of the
ileum consistent with a pedunculated Meckel’s diverticulum. The
Meckel’s diverticulum was subsequently reduced and was necrotic
with no gross evidence of perforation (Fig. 1). The Meckel’s divertic-
ulumwas attached by a narrow pedicle and itwas resected. No bowel
resection was required. The right inguinal canal was re-inspected
noting signiﬁcant edema precluding immediate operative repair of
the inguinal hernia. Therewas no evidence of a left inguinal hernia on
inspection of the left inguinal canal. Attentionwas then turned to the
appendix which was overlying the pelvic brim and not in the imme-
diatevicinityof the strangulatedMeckel’sdiverticulum. Theappendix
appeared acutely inﬂamed and thickened without evidence of
perforation. Using an endoscopic GIA stapler, an appendectomy was
performed without complication. Both the appendix and Meckel’s
diverticulum were then removed from the abdomen and sent for
pathologic evaluation. The ﬁnal pathologic diagnosis was “early acute
appendicitis” and “hemorrhagic ﬁbrovascular tissue” corresponding
to the appendix and Meckel’s diverticulum, respectively.
The patient had an uneventful post-operative course and he was
discharged to home two days later. Four months later he returned
to the operating room for a right inguinal hernia repair without
complication.
2. Discussion
Alexis Littre ﬁrst reported the presence of an ileal diverticulum
lying within a femoral hernia sac in two post-mortem cases in 1719.
It was not until 1809 however that Johann Friedrich Meckel ﬁrst
described the embryologic origins of these previously reported ileal
diverticulum, ultimately becoming known as Meckel’s diverticulum
[1]. A Meckel’s diverticulum is formed by the failure of the
Fig. 1. (a) Narrow-based, incidental Littre’s hernia associated with inguinal canal erythema and edema. (b) Simultaneous resection of Meckel’s diverticulum and appendix for acute
appendicitis. Note extensive inguinal canal inﬂammation and edema precluding immediate hernia repair (U.S. Navy photo).
J.F. Quail, R.C. Ignacio / J Ped Surg Case Reports 3 (2015) 41e4342omphalomesenteric duct to obliterate during the ﬁfth week of
gestation. The prevalence of a Meckel’s diverticulum has been re-
ported to be 1e4% of the population [2]. One rare complication of a
Meckel’s diverticulum is incarceration or strangulation into a po-
tential abdominal opening such as through an inguinal, femoral or
umbilical hernia; this is deﬁned as a Littre’s hernia. Most commonly
thought to occur only in an inguinal hernia, some advocate that any
hernia sac containing a Meckel’s diverticulum should be classiﬁed
as a Littre’s hernia [1].
A Meckel’s diverticulum may be discovered incidentally in the
operating room or may present symptomatically with many
nonspeciﬁc clinical presentations making the diagnosis difﬁcult.
Given the diagnostic difﬁculty, the diagnosis is not usually made
until the patient is taken to surgery. The incidence of complications
in those with a Meckel’s diverticulum has been reported to be 4%,
however initially thought to be as high a 25% [3,4]. Multiple com-
plications may result from a Meckel’s diverticulum, such as bowel
obstruction, intussusception, diverticulitis, bleeding and also hernia
incarceration or strangulation. In 1978, Yamaguhi et al. reviewed
600 patients with a symptomatic Meckel’s diverticulum, ages
ranging from one day old to 91 years old. In their series, the most
common complication of Meckel’s diverticulum was intestinal
obstruction (36.5%) followed by intussusception (13.7%), inﬂam-
mation (12.7%), hemorrhage (11.8%), perforation (7.3%) and as a
component of a hernia sac or Littre’s hernia (4.7%) [5]. One char-
acteristic that has been associated with symptomatic Meckel’s
diverticulum is the presence of histologically abnormal tissue. In
2005, Park et al. reported a series from the Mayo Clinic regarding
1476 patients with aMeckel’s diverticulum from 1950 to 2002. They
reported that of the 58 resected diverticula in symptomatic pedi-
atric patients, 59% contained ectopic tissue with the most common
being gastric (52%) followed by pancreatic (5%) tissue. In contrast,
among the resected asymptomatic diverticulum in 38 pediatric
patients, only 16% were histologically abnormal with the most
common being gastric (8%) and pancreatic (3%) tissue [6]. Our pe-
diatric patient also had no evidence of ectopic tissue on ﬁnal
pathologic examination, in agreement with this data.
Complications of groin hernias include incarceration and
strangulation of a hernia sac that may contain bowel or more rarely
the appendix, ovary, fallopian tube, bladder or a Meckel’s diver-
ticulum. The incidence of a Littre’s hernia presenting in complicated
abdominal hernias has been reported to be 0.78% as reported by
Zuniga and Zupanec in 1977 [7]. Similarly, Frankau also reported the
incidence of ﬁnding a Meckel’s diverticulum in a complicated
abdominal hernia to be 0.6% in 1931 [8]. As in our case, a Meckel’s
diverticulum are most commonly found in an inguinal hernia (50%)
followed by umbilical (20e30%) and femoral (20%) hernias [1,7].After reduction of the Littre’s hernia, one option would have
been to repair the right hernia defect during the index laparoscopic
operation to potentially spare another future operation and anes-
thetic administration. After reduction however, the inguinal canal
was very edematous and the anatomy appeared distorted, both
known risk factors for recurrence of hernia so immediate repair was
not undertaken [9]. Laparoscopic repair of an inguinal hernia
following reduction of a Littre’s hernia in the pediatric population
has been described by Chan et al. in 2008 however given the
amount of inguinal canal edema and inability to visualize the cord
structures, laparoscopic repair was not pursued [10]. Our patient
did not develop a recurrent incarceration prior to his open inguinal
hernia repair 4 months later and subsequently did well.
There have only two case reports of acute appendicitis pre-
senting concurrently with pathology resulting from a Meckel’s
diverticulum. In these two case reports, appendicitis resulted from
its close proximity to a perforated Meckel’s diverticulum. In 1985,
Nordback andMatikainen described a patient who developed acute
appendicitis but was also found to have a perforated Meckel’s
diverticulum. As it appeared the appendix became inﬂamed from
the perforated Meckel’s diverticulum, they described this situation
as “secondary appendicitis” [11]. The second case report from John
et al. describes another perforated Meckel’s diverticulum that was
associated with a pseudocyst and acute appendicitis given its
proximity to the perforation [12]. This may also have been the case
in our patient however the appendix was not in immediate prox-
imity to the inﬂammation from the strangulated Meckel’s
diverticulum.
“Secondary appendicitis” has also been described more
commonly as “periappendicitis” or appendiceal serositis. This
diagnosis is important as it may herald another intra-abdominal
pathology that is causing the appendiceal inﬂammation. Chaudhary
et al. reported on 36 patients with periappendicitis discovered on
pathologic review with the most common diagnoses being salpin-
gitis, pelvic inﬂammatory disease and typhoid enteritis [13]. Simi-
larly, O’Neil and Moore reported that of 224 patients with the
preoperative diagnosis of acute appendicitis, 5.4% were diagnosed
with periappendicitis with more than half of these patients having
another intra-abdominal diagnosis resulting in the peri-
appendicitis. All patients in their cohort with periappendicitis and
another intra-abdominal pathology were females with the other
diagnosis “related to tubes and ovaries” [14]. Therefore, the ﬁnding
of periappendicitis, evenwhen made postoperatively on pathologic
examination, is important to note given that another intra-
abdominal pathology may have resulted in the appendiceal
inﬂammation. Laparoscopy allows for identiﬁcation of other po-
tential intra-abdominal pathology when performing a laparoscopic
J.F. Quail, R.C. Ignacio / J Ped Surg Case Reports 3 (2015) 41e43 43appendectomy and a diagnosis of periappendicitis is ultimately
made postoperatively.
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